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mm^] mmm 

m^mm^m^^^x^^-^ntcL^v ^ 6 o~i o omM%^tiziM.mu 

M^^ti^M&^'^ii^^m^'^ti. U «y FnT® 9 8 0 N (lOOkgf) 
mmM^^<Dm^Mt)^ 5 . 5 — 6. SmmT'fe*;, Tb^o^y U K3 7®ttS*^ 
3 0~4 Omm-^ffeS^l^fC, 

f^<t^lM(D^mM0ym^ti^lMiZ^^0. 5~2. OmmT?^U. 
^mtl^2 0-6 O-efeoT, 

_hgB;57A-*'5> (F) r>f;f 7 v-tfflgSr-^tf^SIM^i^l 0 om*Slc^LT 
mijA~(Dm^t)^0. 5 — 2. 5mmT'&y, a T D^^;b'5 5 

0-7 OT^*;, ±m i^mmm^MiyBrDmrn) ^ (p!jA'-(^)t/aTD^s 

) "r&oT 

^iL/T?&sv;i/^tf-;^y U ^y K:l;by;j<-;KZ) 9 son (lOOkg f ).#M 
:t^t^<Z)^?^»*^ 3 . 0-5. 5nimT'$>'5Z.i:$:#Mi:t''5*7;i/5^tr-;^y U 

>y F=f;i/7^-;Vo 

>"e&€>lf^3Si|H^(^-7;i/f^tr-^y U y ]^zij\/y!f(-;v, 

im^^s] ±m^2^mmmtiK ±m (a) 4-^^s:6o% 
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0M»%-^ti^ii'ASMl 0 omM3izMLX, ±m (C) yf^mmij^iy^<ymM 

/xtt^©^Mm$: 1 0-6 os»gi$, (D) mm^mt^^^o. i-sma 

SP, (E) 5-8 OfiMS|S-g•^T'^^;, U*^=fo 2MJSA±<D (B) ^ 

«li@^^^:^$:-^^T'^;Siff^]Sl x«2fs«<0x';i/^tr-;^y u y Kif;i/7/K- 

(Q) u:7^ >-^|gfn;*j;i/ ;j<>^-:^igfn:^ SEX 3 5t:^> 

7^;i/3 7t^>^fA^fi'a-#^®^M^:t>4'fOi|^i:S:W*ifcl? 1 0 0:0 — 2 5: 
7 5{C^SJ:e)JCgH^Lfe/<-;^^fl|il, (T) #T>f ^ 7 V-f^nTMI^x^ >^ 

UAitV 1 0 0:0-5 0:5 0 iZfjt^ J: O izm^Lfcmmm^ i- 
0 0K*gNC5itL/T, (R) 8 0-1 5 0 0 (7)fl|JMfm^J>VX«-e<Z) 

fi^^5-8 onmmt:. (s) j:fa^-^tfii;5:tjf (r) m:$^*co7i^tti5m(?)^ 
m^^mx^^^mm^mm^mit^mo. i-i oiSMsisii^r^^^^^rS'iibTiB 

[»^^6] ±fa (F) r^:^j'^-m^^^^timWi^WLmi:»K (m) 51? 

(N) =3/9 7-6 0/4 0 (M»i:b) ©SlI^T'^tfM^i^S:^fig:«'i: LT?^ 
^$4^7tit^Sl73^M5(DV^-r4^7b^l^fa«(Dv;^^lf-:;^.VU K=i';i/7 3i<- 
;i/= 

[|f#:^7] _tgB;J7A*-;b^ (F) T>f :r>^ V-^SIISr-^tftfBl^m^^l 
0 0mSSPC*fl/T15S^AU -^^AS: 5-3 0 M*alS'^^T*^^m'^^S:±^S:^^i: 
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Affile y^jvf^/3i\i^t.m&i^r:^UM^(Di^mi^M-t^^y'^ y^jKDmmiz 

m^^m YRff^O. 7 0~1. 0 0%-e^U, /^^oi:fB'K^.^<Z)^®^ic5i^i- 

[|f^:«9] 4 5. 0~4 5. 9 3 g T'^-5»^^ 1 7 C?) V^ 

[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] 

m^\t. mm^Q - 3 1 3 6 4 3 #^#T'ii> '^n;fe:^tKffiigAWAtt, m. 
^w^pi 0-3 0 5 1 1 4#<ai#T'ii, m'mmii'^mm'mKmi^L. ^mti^^nf^ 

rf;i/>';}<-;i/, i i - i i 4 o 9 4 -^<2)i#T'ii, y U KiiT®^?^*^ 

>tt|g;()^#^ti, n> ND-;btt>^^^^fT% #1^^, Wattle if ;i/ 
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y^-;V. #M2 0 0 0 - 2 2 5 2 0 9#4Jt#T'tt, y U K3T(Z)^J^»^, 

x^t\tz.^m^^'t^^)\^y^-)\y. mm2 001-21887 z^^tkm-r^n. 

U F n T (Z) cfJ^O ra®^t>';^J - S> 3 T D y u K n r cfi 

, fB6!Silttlg{CM;n^:l;i/:7 7j<-;K #^2 002-21004 2#^i^T'tt, 

0 3 3-^<25;#icii, nnzi^mmmi o kg f ^^^'fr:L^mi)^'^mmmi 3 o k 

g f S:3{)^l^feil#^'e(Z)JE*i^?^*S:A2iL, 3K-;i/{C:^»ll^« 1 0 k g f 

ii^r^^mti^hm^mi 3 o k g f ^ti^vfr^ii^t.x*(Dmm^mM^B i^-t?>iL^ 
, ±ms.m^mmAt}±m^mMBt(Dm (a-b) $:#^^Hi:t-^3htcj: 

y J}< - ;i/ S: ;t S S^gTb^fi^ $ n T V N S c 
[0 0 0 4] 

[0 0 0 5] 

mff:scm 1 ] 

9 - 3 1 3 6 4 3 
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10-3051 1 4 

mm^ 11-114094 

Mm 200 0- 225209 
#51 2001-218873 

C#ff 6 ] 

2 0 0 2 - 2 1 0 0 4 2 -^^^g 

nm^^S- 2 7 6 0 3 3#^m 
[0 0 0 6] 

[0 0 0 7] 

ac^Sr^f y K3Ti:, #S®^^Mtt^fll,mi^*^ e> J^SKS ti, *^o# 

fife $ o ^,^o:>m^Mm.m ^M-^^ii^^-H^ 7^ if - >^ V 

[0 0 0 8] 
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±iBy U >y K=ry;5)^ (A) 4 6 O %J^^±-^;t L> #±^7t 

^^M^$:ffiv%T-^^«$tife5J<U:/^s;>'x>S:6 0-1 0 OM*%-^t?iJA»# 
100fi«P^C#bTs (B) ^^ig^^b%$:0. 1-0. 8fi«P, ic) 

fmij)\^TfsymRx:^/x\t^(D^mm.. (d) mwmmt^m. (e) 

MS:-^tf:rAM*!g^;5)^ej?^^Sti, ^VU^y K=rT(7)9 80N (lOOkgf) 
^MA#^<^^?^**^ 3 . 5 — 6. 5 mnn?^y, *^o^y u y FnT(J>iiE:#*^ 

3 0 — 4 0 mm-e^^ ^^^IC, 

r^<h^im<D^^m<Dm^fi^im\z'D^o. 5 — 2. omm-e^y. 

^<ii=fe»iM<^tfJ|^M(Z)e)*>JiiB^A-i:MtSM (*r4M«^M) ©S/aTD 

?g;K*'^2 0 — 6 OT'&oT. 

±fB^A-;^)^ (F) T-f:t>' v-tffll$:^t?tfflim^l 0 OSSgpic^bT 

(G) Mil3^mM$:5-4 O«»g|S-^^T'^S^S■^#l§:^^!K:0'i:LT?^^3tl, 
M:*A-0[)J^*i/()^O. 5 — 2. 5niml?$>y, a T D?g!M7b^ 5 

) T'feoT 

^ibT^-5v;i/5^tr-;^y y v K=f;i/7/jf-;i/(^9 son (lookgf) ii^m 
'^^no^U'f^Mtt^^ . 0 — 5. 5niniT'^§z:i:§:#^i:-r§ v;i/f^tf-;p?.y 'J 

lt^^2 : 

, §l^l^^^^«M$:Mi:5$i±Tf#^4xfe^'[4;i<';y^t^"x>T'^e»#^l 
fB«(0 "T;i/f=- tf - ;^ y y ^y K =f ;^ y - 

±U^h.mmmi)^. ±M (a) t/::^-i, 4-|g^$:6 0%^J*_h-^^L> #± 
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^7cm^M^SrffiVAT^^$tlfe3i<';^^t>'x>^6 0-1 0 oa»%-^tfdrA 

mul 0 oMMmizMvx. ±m (c) yfmm:^jiMymRzj^/^xit^<7)±mi^ 
1 0-6 ofiMgp, (D) mmmmt-^m^o. i~5m»§is, (e) m*^?^ 
^E^j^s-s oM«Sls^^T'^y> u*^=b2SJe*±cz) (b) 

-yf^mmij^\y^ym2 7b'^y^2^^m^i^(D±m-^yi-yfp^mt. (q) 

^M-^<*i®^M-r5f >ctJ?D4lril&M*itT? 100:0 — 25:7 5 lC-;& 5 J: "5 IC 
BB^Lfc/^-:^^lli:, (T) ^^T^^T >^ -T-^RTMHf x^;^ h k ^, «« 

i:bt?l 0 0:0-5 0:5 0 {C :^ S j; e) tCSfi-^ b AcaffilfiX:^- 1 0 O^MgpiC^b 
T> (R) ^^•**^2 8 0-1 5 0 0®fl|ftfr^2S:tJJ/Xli^Oil^#:5-8 OK 

(s) ±m^''^mmRtf (r) figre-tp^^tfj^tf^^s&tffDT'^sj^ 
^^M^^M^b-^i^o. 1-1 o^&mn^iis^m^^tLxm^vrfjt^m'^m 
^mmmmv ■$>^z.}i i . 2 xt* 3 sb«® if - y 

m*:^5 : 

±fH (F) r^ctj'^'-mm^^timmm^mtiK (m) msssicT^yss:^ 
•rs^n^y i'^ifu v-ii (N) r-^Tt^^-^-mmt^ (m) / (n) =3/97 

-6 0/4 0 (Siirb) COfrj^l:-^t^M-^i^§:±^^^h bT?^^$ti;t|f^«l 

BM5©v%-r4x*^i^fH«©v;i/^t°-^y u KiJ;i/7 4<-;i/, 

M*:^7 : 
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0. 7 0-1. oo%T'&';, i!)^^±mumm<Dm^mizM-t^^7'>( y^)v<D 

s 0 — 8 5%7?fesit#]Si , 2XJi3ia«®-7;i/5^tf-;?.y U v K:J;v 

MMtlK 4 5. 0-^4 5. 9 3 g-e&-g>^^]Sl73rM7<Z)V>i*tl*^l^lCfB« 
[0 0 0 9] 

^^miz It s V u K 3 r itrU(D^m^. 

^nr^niv i>'x> 6 0 — 10 oM*%^t/^fAS#, 
(B) mmmm^tm. 

(D) mmmm^t^m. 

(E) 

S: A^ e> s ti % ® -e & s „ 

- [0 0 1 0] 

:^mmiZ-jsn^±m (A) i/X-1, 4-*S^S:6 0%J^A±-^Wt. #±^7n 

m^hmm^m^^x^^^ntcL^v -f^ v:s^y 6 o - 1 o om«%^o=rAs#ic 

±SH3j<u :/^^:;^'x>ic-^*nsi/x- 1, 4 urii 6 o 

%JeA_b, ^f* b<li8 0%J2;i±, M{C^f^L<tt9 0%J^±, «=fo^?*L<«9 
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[0011] 

mf^:r.t.t)'^x^^o 

[0012] 

±m^y^y^m^±m7tm^t^mtLxit, ^^##57-7 kd^m/nq 

[0 0 13] 

±ummr)v^-^h.^^mt.hx\t. mx\t. air^r^r^ (rz:T% r^ 

[0 0 14] 

JiiaT;b^=^r-9->li, TfB^ (I) XttTfH^ (II) X^^n^m^m.^Mt 

^it^m^nmizmf^^t-t^xn^o ^©^-a-, yr^y^^i^)\^, 23, ( 

9), 5 (1994), J. Am. Chem. Soc. , 115, 4971 (1 
993), J. Am. Chem. Soc. . 117, 6465 (1995) X^ 

[0 0 15] 

[fb 1 ] 

R^-A I -(OA I )-0-A l-R* , , 

I I I ■ • • ( I) 











O A 1 

V \t } 


n + 2 
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mx^&^. ) 

[0 0 16] 

Rtt, M^fS:*u ~2 ocDM-fbTK^j^ST'^y, r)v^jvm> rv-jv 

Tv;b^;i/ST'^ nli, 1, 1. 5, 2x\ts^^-t) T'^^ti-sr;!/ 
^ - ii7A7N'^-f MegSrCl. MegSrClg^ MeSrHClg^ MeS 

[0 0 17] 
[0 0 18] 

^#>$:Mv^fc:^;*-i/''^7A^M^<^^M*^ 1, 4 - 1, 2- 

l^ - jij-s^g-^i © ^ U >^ ^5? S;^' > rf A S: g ti fefi-^JS'lS T- # ^ ti -5 T' 0 * 
b<> rtl?>(©#±^7C^S?jifl^©:^f<iMli> #^¥1 1 -3 5 6 3 Z^^Am.\Z. 
ia« $ 4X T V ^ -5 ^ <7) 5: it ^ If -5 r i: -e ^ ^ „ 
[0 0 19] 

>r^>::;x>/9>^>^?ij#±^^^>fb-^i^ld:, ^ ;i/i:bT' 1 , 000 — 200:^ 
, #icii5, 0 0 0 — 1 0 o:^^f -sziiiAW* b <, air^r^rV 
'7y9ym^m±m.^mvc^m%. ^;i/itT'.i~i, 0 0 0, #1^^:3-5 0 0 

i:-rs:!:^*w*bv%o 35 ic, j^n^y^t^mx'yy i( y^m^±m^mit'^m 

it. ^;i/i:b"T?o. i~3 0, #jco. 2~ 1 s-efe'S^i:*^^ bv^„ 
my^y^y^n^±mfcmit^mit, ^;i/J:bT'0 — 3 o, ^ici — io^t"^ 

ri:??)W*bVNo fi^JCfe^oTtt, ^i^S:^MUT=b. ?:^M-B^-r^C>'^Vl' 
^«^^V^tt^^iS^UT%J:V^o M-^MSli, jIS. -30-150^, ^f* 



1 0 
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b<iii 0 — 1 0 o*c-e^s« 

[0 0 2 0] 

3 0 — 1 5 or, L<tii 0 — 10 ox:t'r^ztfj^v^^o 

[0 0 2 1] 

■ ±fB^U (10 ox:) ) HVXit. itS 

4 0^_t, tS-tL<it5 0&,±. JglC^f* L<tt5 2JS^_h. «=fe^?*b<ti54 
jeA±> ±PSi:bTjl1fri 4 OJg-^T, 0tL<ltl 2 0PJ,r. MlC^?*t<«10 

[0 0 2 2] 

---Jf!S;KftT'M^$4x^X||6^^M<Z)J|^ (jIS-K 6 3 0 0) -^feU, 
'#.^IB-^i:LTML^^.4 (1 0 ox:) ^MV^-g>. *7t, Mli L 

:*;n-^ (LM) > i + 4 tt^^^^oHft^ra i n-^f(^im^^r^tt4^^$: 
1 0 0TC(^^f4:TlCTtRI^Lfcr t $:^-to 
[0 0 2 3] 

[0 0 2 4] 

-ffi ^flf ^ ^ M -r S z: i: T' % s , 

U t^jvyt^ t/zfu ;i/ h U :)i h ^ ^> 2/ ^ > , 3 U ^ ^ ^ n fcT ;b h 
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, (3 -^U 2/i^Vl/:^:3pt/::^n tf;b) :i'f'JVi^Jih^t/i/^y, /S - (3, 4- 
Jiiii^tyi/^ U^^t/JV) hU^h^S/Sy-^^, (3, 4 -x^K^i/S/^ P 

^=^ri/;i/) h U X h:?r^i/^>, /3 - (3, 4 -HLm^i/i/ ^ U^^i/JV) 

h^t/i/^y. |8- (3, 4 -x;j<^S/i/^^ n^^e/;i/) X5^;i/i?^hdr 

>>i/^>, 3 -^u s/s;?;i/:r^i/^ntr;i/h h^s/t/^>o^i-^^. (3- 

-ry^>r:^- h:^atf;i/hUxh:^ri/S/'^>> (3 - >f vi/rf— h:/ntf;^) 

(3 --f y i/T:^- h^n fcf;v) ^^;i/e;x 
^y. 3 --f y i/Tf-- h:/n tf;v h h=^i/i/'^>'(^li'^%. (3--fyi/ 

mrjvzi^t/i/^yjt^mij^mif^n^o 

[0 0 2 5] 

, 2>'r;i/=3r;i/:^xy^;i/;i<=^ri:/ t;i/^ x'^7A h >j r^i/n^pi/ K^if?!)^^ 

[0 0 2 6] 

(Dr\m' X4_„, M' X4, M' X3, R^„M' (-R^-COOr'^) 4_nX«R 
\m' (-R^-COr'^) 4_„ (^cfi. R^:S:t>*R^l±, l^-T'tjM'SioT vnT^j 
J:<, ^^iJci'-2 o<Z)iKl^M^^$:^t^;^^b;!K^S> R'^liM^m 1 ~ 2 0 
mM^Sr-^tfi^^bTfc^^T'feU, {RlI^^c^;l//jfx;l/ax^ixx7^;l/«$:-^^T'V^ 

7Nn>y'>M^. n«o-3 ©Mm^r^-r) (c^/^;t- ■5>'Nn>!f ^'fb^il^M'fb-a-i^ 

, ^\n^yit±mit^mx\,tmm^mit^m. 
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Ut2] 



c 

Y 



(DR®- (COOH) „ , (COX) ^ , R^^- (COO-R^^) ^ , R^ 
2-OCOO-R^^ R^^- (COOCO-R^^) ^ . 3Z.«TfB^T'^$ ^-5 



^Sr-^tfi^'fb*^*, XttAn>f>M^, mttl-SOliiJt&^f o ) 

(DR^*^! (OCOR^®) , R^^jM" (O C O - R^^- C O O R^^ 4 



(^cfi, R^'-R^'^li, |SI-T'^M'&oTVNTt)cfc<. j^^iS: 1 ~ 2 0 <D^^M 



[^1:3] 




o 




o 



1 3 
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[0 0 2 7] 

1 -3 5 6 3 3 H^m^ 7-268132 ^^Am, #g3 2002-293 

o 

[0 0 2 8] 

:^i:|§^^C^3V^T, ±m^V Vx.y iiLXit. ^^M^^MwyUn (Mw 
: Mi^i^r^^-^*. M n : f5C¥*^:9'^4) 2. OJg^Ji, ^f^L<«2. 2jeA 
±> Hlc^?*L<li2. 4je^_h. S:%^f*L/<li2. 6iJA±T'&»J, ±mtLX . 
tt8. OJ^T> ^f*b<li7. 5JgAT, 3SlC^*b<li4. OJS/IT, 

[0 0 2 9] 

=fAa^-efe-2>7^^, :i(D^U(^^Vy'^ i^:r.y<D^mt.hX{t. i3"AS#cfi 6 0 
M*%l^_h, * L/ < « 7 0 M«%Je^Ji, MtC^f ^ b < ii 8 0 «»%JS;_h, «t; 

^t;x>'efeoT%J:<, 9 5S*%J^T, #-a-lC<fc oTtt9 0M»%J&^T(Z)-g- 

o 

[0 0 3 0] 

±m (A) f!fe^{c-g-*ti-5;J<U:/3r>:;x>^^A^OfiK!$>i:L/Tli, ±IH^ 
»e>4xfe3j<u y^i:;>'x>'. ^®ftScoi:;^'x>zrA, m:^it7.^uy^^p3iyzsi^ 

[0 0 3 1] 



1 4 
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s 

^m^^x^m-^n. u--~mB. (ml^^.^ (i o o°c) ) is^^ o^m. ^(^2 

5°CtC^l:tS 5M*% h;i/X>^?K(^)teS77 3b^2 0 0 mP a • s ^ Jl, 4 0 0 m 
[0 0 3 2] 

;V^;i/r;i/^ — "^A, n-y^;i/U^'>'A> s e c-zf^f-^W^^J^. tert 

i;^' (D iy' T ;i/ ^ 5: ^ ^ 3 i: ^ -5 „ 
[0 0 3 3] 

mt^^'^iih. M^n/ijvh. a^fbn/'?;!/^, ^'ft:nA;i/h, a^nA 
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[0 0 3 4] 
[0 0 3 5] 

8J^T, HtC^f ^ L/< ti4 5Ji;TT'$>^. Z<Dm^, A---*i5lt(7)TI5Sh LT. 
it. lOJ^Ji, <fc * L< li2 OJt^_b, MiZ0t.L<lt2 5&,±, «=fo^?^b 
<l±3 Oa_tT'feSr ilT&W* L/V%. 

5b^2 0 OmP a • s P^±. J:U^?*L/<tt2 1 0 m P a • s PA±. Mi^0t.l^<; 
li2 3 OmP a • s &,±. #lC^f^U<li2 5 OmP a • s&,±V, 4 0 OmP 
a • sJS^T, i:*J^f*b<l±3 7 OmP a • s J^T, 3SlC^f * L, < l± 3 4 OmP 
a • si^AT. #IC^?^ L<1±3 0 OmP a • s J^T^rfe-S Zl iljbW^ LVNo 
[0 0 3 6] 

*#§g9T'V^e> 2 5°C{CfeJt-5 5 % h;i/X>^?£COtt|g77 (mPa - s) 
iili, M^^^(Z)j}<y :;^^i;x>2. 2 8 g & h;i/X> 5 O m UC^#?b)^:^, 
|gm?Ri:bT)|teMft=il^ffl«^g?R (J I S Z 8 8 0 9) S:MV%T, m^^JKS 
Itic j: U 2 5 °c ® ^#TT'M^ b ^ffi<^) 3 & v^ e» CD -r S o 
[0 0 3 7] 

%Je^_h. cfc y ^ b < 1 0 %J2*_t'e, 4 0 %J2tT, i:U^f*L<li30 %je^T 
, MK^^L<it2 0%&,r. *:=fe;0^ b<iii 5%i^Ti:i-§ri:*W* Lv^ 

o 

[0 0 3 8] 

*|§^icfe(-t<5 (B) ^ilig^'fbifef^LTli, 2ajeA±*M?fMSti-5r 
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^mm^a^. (b) (D^mm^h^ti^tcm^. ^mm<Dith^y a^t.Lxit7 

&.±. ntL<it8!;A±. ^i)ntL<ltQ&.±. HlC^f*b<ttl OiJil±T% 
2 0jetT> i:y^f*L/<lil 8J5^T, 3glC^? * b < 1 6 ^JAT-^feSo 2aje^± 

[0 0 3 9] 

:i<Dm^. ±m (a) (Dl 5 5r;iC^l^S^^aia^il L/Ttt> 5#J!JAJi, J: 
U ^ L < 1 0 #J^_t. MtC^f ^ b < 1 5 #J^JiT^ 1 2 0 ^Jg^^T, J: U 
^ U<tt9 0#je^T> MtC^f ^ L<tt6 0#je4TT'^-53il*^^f * JilH ( 

b) (Dl 5 ^X^lZlSVf^^WMh ^tVXit. 3 0 0#je^±, «kU^*b<li3 
6 0#JS^_h. MfC^?* L< 1*4 2 0#C^_h"^, 8 0 0#J2;T> J:yif*b<tt7 
0 0#^T, HfC^yF^L<li6 O 0#aTT'fe-5r bVNo 
[0 O 4 O] 

( t -:f^;i/7\°-;r=^>» -3, 5, 5-hV :^^)iiy^u^^-^y. a, a' 

ttSS) > 3M (H:2fc?SBIttig) ,Luperco 231XL(Th 

, 1, 1 - t'x ( t -:/^;i/A°-;r^i/) - 3 , 5, 5 - h V :f^^)Vi/ ^ 

[0 0 4 1] 

±fB (a) , (b) 0^^^^timmmitm(Dmm^mit. ±m (a) 

md^iooMMSP (Je^T, mmm^ rgpj i:BSfHt-<5>**^fe-5.).lc>t^L/TO. 1 
S^^*-t, 0t.h<ltO. 2m&.±. J:U^?*L<liO. 3aiJJe^_h> HC^f*b< 
liO. 4lH5JW±T'fey, ±PS^LTO. SgPJe^T. ^?*b<liO. TSPJ^AT, J: 
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[0 0 4 2] 

^fe, (a) JE^:$>CD^^niSi: bTli, (A) 0 oasiC>t>f 0. 0 5m 

^&.±. J:y^f*L<liO. 0 8^aJJe^±, MiZ0tL<itO. imPJ.±X'. O. 5 

1 5S^±> Mlc^?tL<liO. 2m&.±X. 0. 7iJj^J^T> J:»J^?^L/<ttO 
[0 0 4 3] 

>^iii/Ttt, T^u;!/^, ^^^u;i/^, -^u-fym. y^jimmnjmif^n 
, #cT^y;b^s ^^^^ u;i/^*w^ Lv>„ :^mmi3)iii^ym<D^mm.t.Lx 

[0 0 4 4] 

±fH (C) figrS-^Bg^ihLTli, ±m (A) 0 OgSlC>t>fL, jS^ 1 0 

bXM'^G om&sT. J:y^?*b<li5 oaU^T, M{C0* L < 1*4 5 SPi^AT. 
«:t)^f*b<ld:4 OgpjtJ^T-e&-So (C) ^:9'©@B^*;?)'^±fBlgH5:^ti-2>i:. 
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[0 0 4 5] 
[0 0 4 6] 

±ia (D) fS!$^®iB^4iibTii, (A) fig^i 0 ospicMb, 0. im&.± 

, j:U^f^L<li0. 2g|5J^^±, JSfC^f ^ L/<ii0. 4 g|JJgJ^±, :S=b^?^b<ti 
0. 7gpjgA±T', 5m&.r. J:^)ntL<it43&.r. JlC^J*b<«3asaT 

[0 0 4 7 ] 

^m;!7;i/e/'i7A^;&^#if ■?-<©BB^*iibT« (a) ^^loogptc^u 

[0 0 4 8] 

±IB (A) - (E) ^:$)'S:-^^T'J&-5=^Amfig^^c^iig^^^c^s:l:J. JSic 

1 9 ffiIE# 2003-3044789 
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. irins-3o ii<\^mm<t^j:m m) m. as/y >y^;^.4 2 5 i^mmm ( 

[0 0 4 9] 

■t^:^mti'^^mx^^o mm^i^tvxit. m^it. mmmi 0 0-2 0 o°c 

[0 0 5 0] 

^zLtti^x^. mzmm-^ ns^(Dx it fj^<. mmmfjtm.m.(D'&^ tLxit. 

o T =fe V^f tl^^-a-'eS o T =b J: V^o 
[0 0 5 1] 

-hlHV U Knr^iiC^i: L/Tii, 3 0nimj;^±, L <it3 2 mm&.±. 
J:i)1S-^L<it3 4mm&,±. ±PSi: LT 4 0 mmJe^T, ^ L < li 3 9 m mJ2^ 
T, MlC^f * L/< l±3 8 mmje^TT'feSo \^nr<DW.^tl^ 3 0 mm^mx 

[0 0 5 2] 

±isy u y K3r<D9 80N (lookgf) ??ffi:ft?^^®fefc*^»i:i/Ttt 

, 3. 5mmJS*±. ^*L<tt3. 7 mmjgi^^, JltC^f * L < 4 . OmmJe^J: 
, «%)^?^U<tt4. 2mmj;^A±, ±milLXit6. 5minaT> ^Ef^L<tt6 
. 3mmje)lT. MiZfift.L<it6. OmmJ^T. St)^?* L < l± 5 . 8 mmJ^^T 
T'feSo S^^?^**^3. 5nim7|c^T'feSi:, *T^*«S < S il^lC, K 



2 0 
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[0 0 5 3] 

-hSay U Kiir(Ditm (g/cm^) i:L/T«, illtO. 9J2^J:. ^f*L< 

1. 3j^T, mz^^h<\%i . 2&,yx^-&^z.}if)mu-^n^. 

[0 0 5 4] 

mm^m\t. (p) ^iyy >c y-^m^ijji^ym2 7i,^y^2^^m^i^jkxj^x 

Xit:tuy-< y-yf^m^:^ Ji^ym2 fb^ y ^'A)^m^i^(D±m^^y^mmt 
> (Q) :tl/y^y-:^m^iJ)\/^yWl-^M^:^JVji<ym:j^y^^)\yS^^yiC 

A^M^^;s:tK/xtt:r 1/7 >r y-^m^:tiji^ym-^mm:^j\^^ym:^:^v^ 

JV3 7Xi^y^2^^m^iii^(D±m^:ty^^mt-^MAit-V10 0 : 0 — 25 : 7 

5izfj:^^oizm^Lr^^-7.mmt. (t) #r>r:ry v-^nrm-f^x^x h 

V-i:?:, S«itT'l 0 0:0-5 0:5 0 IC;&S J: e> ICBB-^" b ;^^SlJ^:$^- 1 0 
om.MmizMVX. (R) ^^^»75)^2 8 0~l 5 0 0(Z)fl|ft&m;5:thVXli^c?)fl 
^#:5~8 0 j^igPii, (S) ±m^-:^mmRn (R) 

fetfifn-e^sj^a-ffiM^^M^b^^jo. 1-1 ommmt^!ii>m^^t.vxm^ 

[0 0 5 5] 

T^oT=fo> j^miis::^)'!, j1^2j^±, ^mhiLx 8P^r. miz6&.r<D^(Dtim 

zT'ry. ;*-^5=->^S:#lfSr h*'5T'^, #ICX5^ 1/>T'^S r LV%o 
[0 0 5 6] 

[0 0 5 7] 
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[0 0 5 8] 

;1/3 7t:^>^A^M-^^ (J^^T, (P) fife^^;5:t>* (Q) m.^^(Di^m^^^m.^ 

[0 0 5 9] 

%&s±,. ±.mii\^x\%z onm%&.y. ^^b<ii2 ok*%^^t> 

[0 0 6 0] 

Rl^{c (Q) WL^<D=yy'^l^^m^mz^i^t\,^y^m^ij)]y7i^ym(^'^-&\t. 
l^iiUTlil 5K4%je^T, U<lil 2K*%je^T, J: y^f * b<lil OK 

[0 0 6 1 ] 

±IB (p) WL^(Dit\/y ^ y-^$mij)\^^^ym2 7i=^y^upkm'^wo^±m 
-iyfyfpmmjkt:^ (Q) m^(D>tiyy ^ y-^m^ijjv-!i^ym-^^^:^)i^^y 

^xX7^;i/37n^>^A^^M^^*:®^M-r5t->*^ifef (JS^T, (P) ^^JSc^ ( 
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[0 0 6 2] 

Zn+\ Cu"^"^, Mg+\ Ca"^"*", Co"^+, N i +\ P h^^^^m^f ^ ^ iLti^X 
[0 0 6 3] 

:^mm V^T ^ > ^* A^M-^#:® ^M-r :r > ^m^^m^ iZ _hfH^ > ^ 

^^PiM^mzMLx, ±m±m^:tyxfpm-tint^<. m?nt, ±m±m^^ 
y<D^mm.. mmm.. mmi^. mm^. mmyi<imm. mitm. ii^mitmMr)\^ 
zi^y\im<Dit^s^^mmLx^^-t^:f5mi'jtE^mm-t^:L}Lff^x^^o ^ti 
i^^m^ ^y (D^ y ^' upk^^mzM-t ^^mm\tm\z^^^-^t\,^^(Dx\tt£\^ 

o 

[0 0 64] 

^^m\zn\^x. 'yy^h.^m^W(^±m^:>iry^mmt.\^x\%. m^^:^y 

[0 0 6 5] 

_hfB (P) (Q) ^^(D^~::^mmt, rfJiRa$:^MbTtJ:<, 

li, iP) m^O^'yy^i^Pkm.^WUhX. :^rL^ 1 5 6 0, mi 2 14. 
m 1 0 3 5 (VNl*4x=foH?f • 7'rL/if>7KU>5r^;!jM±$g) ,.ESCOR5200 
, mSlOO, mSOOO (V^■ftl%EXXONMOB I L CHEMICAL 
^±$^) (Q) f!fc^'^(7)^>^*A^M-^#:i: LT, ^rL^'b;i/AN4 

3 11, I1IAN4 3 18 (V^■mt^H# • 7'rL;j<>;K U >r ^ :j!j;L/^fcig) , E S C 
OR ATX3 2 5, mATX3 2 0, |^ATX310 (VnT^X*; E XXO NM 
OBIL CHEMI CALtfcig) ^$:#tf Sdh^b^T'^So 
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[0 0 6 6] 

^7^> (p) m.6^(D'yy^i.pkm^W(D±m^^y^^m}ihx. mx\t. j\ 

>f^^>1554, |lfl557, I1I1601, |bI1605, |bI1706. |b|AM 
73 11 (VA-rtltfH^ • ^^3jf>7KU>5r^;i!j;i/^±Sg) , •9---U> 7 9 3 O 
m'T^ii^y^tW) > y^iir'TV^ 3 110, |B|4 2 0 0 (EXXONMOB I L 

cHEMi cAL?±ig) m^. (Q) ^^o^^y ^ i^^m.^^(J:>^mA ' 

^milVX. m:^lt. /N>f 1 8 5 5, llll 8 5 6, |eIAM7 3 16 

tl^^^ • 7'=Lii<y:^V^^ijM±m) . i^-U >6320, H8320, 1^9 

32 0, ra8i2o (\^-m%^m^=Lji<ynm) . r^^^^^ 7510,1^ 

7 5 2 0 (V>-rtl=foE XXONMO B I L C H E M I C A L ?±ig) ^ -etl-? 

M$&tftfDMr-f:^y V-«fl|h LTli, /N-r ^ ^> 1 7 0 6, rai 5 5 7, |^A 
M7 3 1 6^S:#lfS-i:*'5T'^^5o 
[0 0 6 7] 

±fH^-X^Ji|(^)i®ig{Cl^LTli, (P) m-^t (Q) m^iL<Dm^i}m*it 
"ei00:0~25:75, ^*L<lil 00 : 0 — 50 : 50, J:tJ^f^L< 
lilOO : 0 — 75 : 25, MlC^f $ b < 1 0 0 : 0 iCi" S 3 il >{)^i^MIT'fe-2> 

= (p) ^^(DM^Aii^'j-^i'j^-tM^ii. m(^mmm<Ds.^^ti^^rt^o 

[0 0 6 8] 

*l§B^^cfev^T_t:SB (p) fK:$>:5:tJf (Q) ^^<D^-7.mmit, ±mm 
micm^xMiz ^ y ^ A^M-a-^ n^y ^2>^m^^(D^m-f ^ > ^mm t (dm 

A^*: : '^y^^J^^m^i^(D^m^:ty^^mmt. :100~60:40, 
t b<liO : 100 — 40:60, j: U^ff* b<«0 : 100 — 20 : 80, 

jgc^?*b<tto : 1 0 ox$>^z.iitimm^n^o 'yy^2^i^m^i^<Dm^A 

[0 0 6 9] 

±sa (T) fsc^it. fjm^(D-7^-vy'!f. Rn^^^*)-'m\^±'^i±^r:^isb 

.2 4 £mE#2 0 0 3 - 3 0 4 4 7 8 9 
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[0 0 7 0]' 

-T-HLX. ^^±uy (JSR^tSg) . jJ<Ux>?.^;i/^x^X hv-hLT, 
[0 0 7 1] 

_hlB (T) m^<Dm^m%. 2(t|8^®/<-X^HIl OOKASPlc^L. MSO 
S*llisje;±, 4f fci jS«g|Sj^±. ^f*L<li2jS»^a±, <fcU^?*b<tt3W 

< l± 6 0 K»g|5JS^T> J:*;^f*b<li4 OS*g|J|^^T> JStC^f * L < li 2 0 M» 
[0 0 7 2] 

7ikic, _hfa (R) ^i^li, :J)'^»2 8 0&,±l 5 0 0J2^T(Z)fllJK^X>i-e<Z)il 

o 

[0 0 7 3] 

_hia (R) ^^mmm:5L\t^aymmii^M^mt. 2 8 0J2^_t, ^f^b<tt 

3 0 0JL^±, J: L< 1*3 3 0J^>^±, MfC^?^ L < 3 6 0 J^A±, ±|5S^ L 

Tlil 5 0 OJgJ^T, 0*b<lil 0 0 OJ^AT, «fcUif*L/<li6 0 OJg^T. 
^ftU<li5 0 0je^TT'feS3il:;b'5i^^MT'&-S, ^^^*;<)^^f>^-r^<5«^l$]tf^ 
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[0 0 7 4] 

±fB (R) m^mmmxit^o^mmmmi^tLxit. m:^it. rjv^jvm 

^ b< «2 2t^_[i, 3i{c^?^ b<tt2 4^±, ±mtLx 8 oi;xr. ^f*U< 

ttSOj^^T, i * L/<li4 Oje^T> 3g{c^?^L<li3 OJ^^TT'^sri:;i)'^fi 

^i)'^^pr^<tj:'DX\^t.om^is^-h^. -13. m.mmf)^^'t^^m^\z\t. 

[0 0 7 5] 

(R) WL^mmmhhx. Mf4ce<ricii, ;^7^tu>^, i2-hk 

n^^^7.7-T^) y^> K^—ym. ^ly^y^. VJ~;vm. vjvym. 

^i^ym. u yj-t'jym^^ifti^mif^ti. ^ff^L/<«, ^.y^-rvym, r^^ 

pym. ^^=-ym. V^J'izvym. Miz^e^tl^Kit^^^-ym^^if^^ii 

[0 0 7 6] 

^r=.. -LIB (R) m^<Dmmmmmmt. ±mLr^msBm<Dmmiz^^ti^-:f 

-i^yHLXit. MAli, Na^ Li\ Ca"^\ Mg"^\ Z n'^^ Mn"^\ A 
Ni+^ Fe++, Fe■^+^ Cu"^\ Sn'^\ Pb"^\ Co+"^%$:#tf^ 

[0 0 7 7] 

(R) fKr9-(^)fllJKf^^^#:i:LT> :R^6«;{cid:, :^^rvym'7i^:^iy^^. 
^%^y^hs^ \^-\L)^u^i/7.^r^)ymi^)\^^y'rjh.^ i2-tFD^S/X7^ 
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A, :^^7vymm^> r=y^vym^^^%i/'0 h.. r^^i^ymi^jjit/rpj^. 

mm^. V ^fj^vym^^^^i/^y^^. v ^jizvymi!jjv>y^j^^ u^yizu 

ymmm^^is^mizmmt^^nii'^v^^. 

[0 0 7 8] 

IS (R) ftKre-^^r-^fc-BrfetjcDii LT, ^^(Z)^M-&o ^'t^^ttr>r5^•y•v'- ( 

USP5312857, USP5306760, WO 9 8/4 6 6 7 1 ^#^) 
[0 0 7 9] 

2^s:|§^^cfev^T, (S) fig^tt, _hlB^->^Sffll;5:r>* (R) fiK:e*cfi<Z)^S$:tfi 
[0 0 8 0] 

-^tffli&t>* (R) m^mz^^nhmm^^^t^^m^'mM^mit^m^'Z- 

[0 0 8 1] 

fip-^> ±m (S) fi^^^ii, #!^4*lCi2xM^^^i: LTiH^$ti'5^i:(cj: ± 

lE'fbicits^a^^^T^ m^m(Dm^'&^^-mm. 

© foj ± S: 0 S 3 i: -T? ^ S % <Z) -5 o 
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[0 0 8 2] 
[0 0 8 3] 

Na,K,Ca ,Mg ,Zn ,A1 ,Ni ,Fe ,Fe ,C 
Mn"^\ Sn+\ Pb+\ C o ++^S:#lf S 3 i::!b^T'^ -So JS^ttMa^ 

iz-j^A, mitmi^. 7Kmit±hv^2>.. mm^h^j^j^. m^t:^j\^t^^^. yi<^m 

[0 0 8 4] 

tm-^m^mmm^mit. ±7&hr^^oiz (p) m.^^^xy- (q) ^^h^m^m 
m^\^r=.^-y^mmii. ^m^o^ (t) m^^m^i^f^mmm.^\z.nv. m^*® 
(R) ^^iL (s) m.^}i^^n^t\.m^t^z.ii\z^^}. m^-^^. mm^. 

[0 0 8 5] 

±is (R) ^^t. (s) m.^(Dm^mt. ±fH (p) . (Q) , (T) 

< 1 8 K4gpjSAJ:, JiPSiibTS OS*gpJt^T, 0*b<ti4 OMgPJiAT, 

«fcy^*L<ii2 5^»BPJ^^T> mzni^\^<\t2.2^mmy. (s) ^r^-co 

BB^aSrO. nt.L<\tO. 5M»SPJ:^-t> J:»;0*b<«ljg 



2 8 
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[0 0 8 6] 

mm^m^mmmmmit. ±^hr:Lmmm^> (r) is) ^^^^n^^ 
izmnr=.mmm^n^:iiif)^x^^, 

[0 0 8 7] 

^^x% ±mfpmmint, ^^-x^sii: (r) m^mnmm mmm <Dm^ 
:ty^mmthxr^:^j'r-m^^^mmi'r^m^iz^i-f^r^:i-j'7-mm^ 

[0 0 8 8] 

uU'^m(Dmmfim'^^m^ yty rjvij v^mjkxj^yxitTJv^ u±m^m 
^y^ytx^m^nx^^^^tttm'M^n^o M^±m^:tyiz^^{pmi>t. r 
jvitju i±m) ^m^yi-ytit^i^x-(^ymMijf)m\^^-fy^. :iti^mm(om^ji 



2 9 
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[0 0 8 9] 

m±m^:!i'y}l<D^)]yltit. SSl 0 : 90~90 : 10, 0*U<«2O : 8 
0 — 8 0:2 0, 4: b< «3 0:70~70:30, MlC^f * b< tt4 0 

: 6 0~6 0 : 4 0 T'fe^ ^ *^it^^ ^-S = ^#^M^:t>«)^;i/it*Vh$i- 

[0 0 9 0] 

rj\y:^v±m^:^yxitrj\y:^v±m±m^ytytLxit. -f-hv^ 
2^>(^y. v^^M,'^^yjkt^'T^^ty'y^^^y^ii'^Mitn?>(}^tsi<t^ i 

[0 0 9 1 ] 

mmmmcMm'&^i'f/v^m^^^:^'m. ^-^mmnLx (p) ^t^^^-^ (q) ^ 
mm) ^mm-t^:^m. is) ^^(D^m^mm^m^\:^mizmt&mitm^(Dm 

ae^ffc^i^ M v> -5 if S:#lf S r ^ *^T' ^ -5 o 
[0 0 9 2] 

ii'^X'^. um(Dmmc!:^i:>xmmx^^o m^it. itjA-tuz-t^m^izit. ± 
tmm^^icM^x. mm. ^mm. mitm±m. m^m&i^M. yt^^m^^if 

sm^^ mm^^. (r) (s) ^'^) <Dm^m<Dmmi o on&mz 



3 0 
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[0 0 9 3] 

-2 5 or, m^mnLx. m:k.it. Mum^mwrnm. ^y^-^v-. 
^<D-fy^-±ji^^'*)--fj:if^m^^xMm-t^r.ttf^x^^o ^<Dm^. 
:^miznizmmitfjt<. :$inm<o±miSi>mm^t:mzm^hxmmztamm^-t 

[0 0 9 4] 

S - K 7 2 1 0 X^m^^ 1 9 0 °C, ^^mW. 21. 18N(2. 16kgf) 
\zm.'DXm^\^r=.}l^0):^)\yV-7U-V-h (MFR) fi\ iiSO. Sdg/m 

i nj;^±, b<»l d g/m i nJgA±, ^^)m^h<\%l. 5dg/min 
&.±.. 5gtC^f* L<ti2 d g/mi nj^±-efe»;, LT 2 0 d g /m i n 

J^^T, b< 1 0 d g/m i nJ^^T, J: 'J * b < « 5 d g /m i n^^AT> 
jgic^?^ u<ii3 d g/mi njeATicpiMSti-sr hTi'^m^Stl-So ^ ;b h 7 n 

[0 0 9 5] 

690-1710 cm"l®;!j;b;j?-;i/#^iJg|&tC!l§M-r'g>tSiRl^-^^®lS^MlC 
^f-rS 15 3 0 — 16300 m"^®5t7;i/JJ<=^t/^- h 7-:^ >#Migi&lC!)iM-t 

-sig^iRtf-^^fc^st-^sffiMi^^^ (;fj;i/5i<^e/9- hT-;^->#^igi^r^c!liM-t 
[0 0 9 6] 
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[0 0 9 7] 

i^mmz^\,^x\t. :^)^^y^^~)\ymumo^m^^'\&. mm^. ^j^-a, 

[0 0 9 8] 

< 1 Ki%j;j;T T' & S zi a: jb^fi^ji $ ti S o 
[0 0 9 9] 

, m}±^m-t^:^m^m^^x^Bk\^\ 

[0 10 0] 

*b<liO. 7inmJS)^±, ±|^i:LT2. Ommje^T, ^f*b<lil. 8 mmJlJA 
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TT'&So ^mm^m(Dm^i!)'^o. 5mm^mv$>^t:. ^mm^M:^r:ii^^i)^ 

[0101] 
[0 10 2] 

om&mKMLx (G) mm^mm^ 5-4. om&m^/ox^^^m^m^^m^ 

[0 10 3] 

• ±fH (F) r^:^j'^-mm^^timmmmiiLxi,t. (m) t^^jct^/^ 

^Sr^fST/n »y ^^jKU V-i: (N) T-r:pry V-^HIi:S: (M) / (N) =3 
/9 7-6 0/4 0 (M*it) ©tf-^T-^tfM^tf&^fife^^ilLTJ^^StlSt; 

[0 1 0 4] 

:^mmiZi5tf^ (M) 5^3g{CT^ ya$:^i-'5>^n^y ^';KU -7-^ bTli> ^? 
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[0 10 5] 

^^yht LX>tuy>(ym^yuy^ (Co) , xii> ^uy ^ ym^^^uv 
^ (Co)' ty^^uy^^^z/u^^ (Cs) ^mv. 3b^c»y ^ hiz^^ > N i: L 
Tx^i/>i:>^^i/>ii(Z)i:bg«e«>^>^A^^M'^1ijt (EB) *^e)^syn^y 

^^m-t^^(Dtim^L<. ^^m^^ti^xn- \^iz^^yht)^n^tii^xitm^ 

5gtC&SCo-EB, Co-EB-Co, C s - E B - C o ^(DM^^^-t 
[0 10 6] 

±IB:tl/7-<>^^:/n^y i'Sr^t-t-S^n^y^iiJifUV-^, /Jf U >^af i;^x> 

LTli, -ecD>^i5?>:;?x>':if5ttti(DSg^^^i:LT#{ci, 4 -*g'^:«)^9 5««% 
JgAJi®l, 4 -M'^S5::;^n^y ^^6«j{ci^-^, i;x>^5S^«cft® 1 , 4 -M 
-^*^5 omA%J^±. J: y^f ^ L/<tt8 0S«%Jei^±T'^S3i<U >^^?i^x>*W 

#{C, C o -E B-C om(Z)mjg$:;&t-'2>±l2:/D ^y ^J' 3d< U V- ICo V^T l± 
, ^J-^mi^^KSSS^U, y^tJtl, 4-M^ifelT', cfirM*U. 4- 

[0 1 0 7] 

;}< U ^ i:; X > ^ X 5^ L/ > - :/ ^ i;? X > ft M-^^ (Dv^mV^Mm tK^^ 
JO* (;KUy^^::^'x>^X5^L/>-y^ V:r.y^m'^il^^(Diimm^omWi^^ 
^(Dmtm tt6 0-1 0 0%T'fe-5Z:^75)W* b<, <fc U * L < 9 0 — 1 
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[0 10 8] 

Q 

»li3:^~8 o :5'T'fe-5zii:*Wt Lv^o 

[0 10 9] 

JifB^r V^'f >^^:/ny^S:;t'r'2>'^n>y^ii5i<Uv-(©2 3 Q'C\ziB\1f^ 
:^)\^h^y'r^y ^:^\tO . 5—1 5g/10min, J: U * b < 1 ~ 7 g/ 
1 0 m i n-e^-Sr il3?)W* bV\. _t:fH|gH$:^n'5i:, l*m^?^^tC "i; K 

[0 110] 

LT^^^5l^:^^e3Mv^^4^Tv^-g, v^T4^®t;(DtJ^M"e^'5:*'^^ (N-l) ^ri/^-f 

jJ<>^2 7c^>^A^^fi-^#:<^> ^m^yi-y^m^^t. (n-2) ^t-uy^y- 

o 

[0 111] 

(N-l) Xit (N-2) ^.^izisn^ytuy ^ y tVXit. a-itV 

y ^ yiS^IS'mzm^^^tx.^o a -y^vy >( y(DM,iif>mt.hX\-i.. m^^tx-^uy 
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[0 112] 

(N-1) xii (N-2) ^^iz:Bi>i^^mmijj\y^ymthxit. m 
vjim. x^^u;i/^, >r^n>^, Tiz-r^^, y-^jimtst^ti^mf^n. r 

[0 113] 

(N-2) m'^lz^n^^m^iJ)\y^ym:^>^'r}\ytVXlt. Jij^ELfe^PHfU 

(N-2) ^^lz^i-f^^mmiJJvn^ym:i^^7^J\ytVX. 
>t ^^J7 y ^ ^ ^ y ^ ^ y ;b^yn tr;b, ^^!7V)V 

m^f'f-jv. y r^^ y ;i'mx^;i/. y;i/m^n tr;p, r^y 
;i/^>^^;v^S:#ifs:!i 21*^7?^, #{CT^ y (n-r^ y 

v^jvit. ^mmm^^t>-^xm\'^^tii%x^^o 

[0 1 14] 

m-^mmij)\^Tf^ym:^^'r)\ypkm^iif^^%'&'r^mz\t. ^\z^m^<d^j^- 

<D#-^{Ctt5-'2 0fiS%, ±fa (N-2) figt9-<0^'^lClil'-l Om»%T'fe 
$<^y, :l;i/>';Jf-;i/(Z)^t>*tt|g*^<gT-r<5^-^;&'5$>-5. )\y^yWL-^ 
^7^:, (N- 2) fig4^*(^^l&fO:*;i/5K>®ex;^5^;i/®-g'^fi:i: bXli, 12 
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~4 5Sa%T'^Si^*W* bv^o ^tS^n:^;i/jK>i?xx7^;i/'^5e-S*^^i'^«;i- 

[0115] 

±fB (N-1) ±SE (N-2) ^4^i:S:Be-a•bTMv^S^'^, ^o^M 

-^itiSiib-e (N-1) / (N-2) =100/0 — 25/7 5 T' ^ 3 
^tL<, 1 0 0/0-'5 0/5 OT'fe-Sr^j&'^j; y^?* L/VXo (N-2)fig^ 

[0 116] 

:*:f§^{C^^t^ (N) r ^ J -mmt. ±fa<^^«^#:$: l-3tf<Z)^M 

, -^^^V^h.. Mm, T;i/^-t7A, H 1 H 2 ^S^jS; if(Z)>f 

[0 117] 

M(©7K^^[:%, ^h^Sri^K, n:h:^^S/K, mM^. mm^. ^Wti^. mWL^M 

>^»®^i>;5i< 1 o^;i/%J^il±, i^{C3 0 ^;i/%je;_h-e, 1 0 0^;i/%J[JAT 
, #{C9 0^;l/%J^ATA'5^»-f5r>^CJ:oT4IfDStlTV^5r L/V^. tfJ 

[0 118] 

20/80 — 80/20 tCM-a-bTfflVA-Si bVNo 

[0119] 

im. 2ffi, X«3ffi®M^•2>^M-r:t>«S:-^t^r-f ^-^fllS: 
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t 

[0 12 0] 

^ST^^iK^^tSg r^-Vy (Su r l y n) J • y^zL^yiX 

V^^:tiM±m rA-f^^> (HIM I LAN) j ^if^mffbti^o 
[0121] 

:*:^^lcfev\T, ±IB (M) ^mzT ^ J m^m't^-:rn v ^^V^- 1 (N 
) r-f v-#fBli:tt, trf# 3 - 6 0 MMgp, L'<lil 0 — 6 0M*g|5> 

J:U^?*L<tt2 0~4 5m*g|5, ^#9 7'-4 0m*gP, ^?*b<tt9 0~4 
0 m»g|S, i:y^f^L<li80 - 5 5 M4SP<©flI-a- (^It 1 0 0 MigP) T'@H-^ 

[0 12 2] 

. ±m (G) Ma^;i^Mi:LTii. ±sa (E) ^^tmmcDmm^mm^ 

-eoiB-^ii: UTli, JiIB (F) r >r •T-^BM$:^t^t^JiiM^% l O OM 
SSPlcMb, 5g|JJ2^_h, J:y^?*L<li7g|Jj;jj^Ji, Mic^fi L<lil OgpjeAJ:, 

^ b< 1 3gijje^_hT% ±miiLXit4 ompj<r. J:*;^f*b<tt3 o^ 

[0 12 3] 
[0 12 4] 
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1 0 oMM^Ptc^b, iiSo. 1 — 5 osa^p, ^^b<«0. s-somMgp 

[0 12 5] 

^(D^m^^M.'^nr^^K 2^5§H^^c^v^r s/3TDSM^«, astm d 

2 2 4 0lC^Pl^, Dm7'=LU:^-"$HZj:i)m^Lrc^m'X$>^o 

[0 12 6] 

t.r:i, ±miJ^-^-U<DmmtLrit. 00~1. 30g/cm^, 

^L<ttl. 0 0—1. 2 5 g/cm^, MtC^f ^ b<iil. 05 — 1. 20g 

[0 12 7] 

0-2 5 0°C^C^V^T, ffiil, /t>/'?U-, ^*-^(7)->f > ^ - 

±IB;57A-^tlC. ±12 (F) ^^JkX:^ (G) ^:9-iCin;t, a>?®^*II^J^S:aB 

-^■t^m^. 't(Dm^:^miZ'D\,^x%mzmmitrji<. (f) ^tgr^^jatjf (g) m 

[0 12 8] 

±miz^-tijji-mt. i¥mzBk^fjtB.nB^mL. Ltf^^mnm^mzmn 
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[0129] 

(7)/N-7;^^y :/T'=^rS:'a^■e 1 2 0-1 7 or, 1 - 5 :$^r^, iDffifife?^f^:^ 
[0 13 0] 

J I S-K 6 7 6 O-e^i^^^l 9 0°C, ^it#M2 1. 18N(2. 16kg 
f) iZli^'DXmMl^tct.M(D:^JVhyU-U'-h (MFR) f)K MSO. 5dg 
yminp^±, * b< 1 d g/m i njtj)^±, i:U^?*L<ttl. 5 d g/m 
i nJS^J:, MlC^f ^ b< «2 d g/m i nJi)^±T'^U> bTlijlS 2 0 d 

g/minJ2^T. ^ b<tt 1 0 d g/m i n^T, J: U ^ L < « 5 d g /m 

i nJs^T, Mc^f ^ L< «3 d g/m i n&^ricmm-^n^ z tttmm-^n^o 

[0131] 

±mit3^'^-mzxm^-^n^:^A-m^it. O. SmmJ^^J:, ^?*b<lj;0. 
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m 

[0 13 2] 
[0 13 3] 

±fBT-V bTii, JSicf^^' >:/;i/cD«?^(7)iS:;S:«i5c«iE'f[:$tife 

o 

[0134] 
[0 13 5] 
[0 13 6] 
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[0 13 7] 

•t^a ^^m<D'7j]y^\^-7.:i;vy^-;v<DVRm (%) liJl^o. 7 oje^±, 

tftV<ltO. 7 ±mthXltmm. O OJ^^T, ^f*b<ttO. 82 

^ i'f^yzf)\^mm^Mm sr^k (%) ^lts, jim7o%a±. ^ftL< 

l±7 2%jtjil_t, _hPSi: L/TjimS 5%J2^T, * b<li8 3%Jg;lTT'*>So 
JifBy U >y KziT^t)f:j57/1-i:, ±IHi:bii61fl«3Pjl®7=^' >^;i/$:ia*t-^*)-^ 
[0 13 8] 

s: =fe) h iciimf s =fe (© 21 -r s o 

[0 13 9] 

*L<Ji4 5. 2gP^±. ±PBii:LT4 5. 9 3 gi^Til'rS r il^WJiT'feS 

o 

[0 14 0] 

ic ^ it S V ;i/ ^ If - X dr;i/ 7 Jif - ;i/ li±fH =3 r i: ±fa ;!j A - S: L 
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flC(D9 8 ON (1 0 0 k g f ) #MA^^<DM»»i:bT«. 3. 0 mm&s±, 

0tL<it3. 2inniJ^_t:, JgtC^? ^ U < 3 . 4 nimJ2A±, fi=fo^?^L<lj:3 

. 6mmJtJA±, _hPSi: LTl±5. SmmJ^J^T^ ^f*b<li5. Ommje^T, <fc U 

^f*L<li4. SmmJSi^T. MlC^f * L < li4 . Smmje^T. m%0tL<\it4: 

. 4mmP^rV$>^o mm^mMfJ^S. Omm^mX-^^^t. fS^tf^mKfJi^t 

[0141] 
[0 14 2] 

m2\z^.^mm.(D^mmu^ 2 0 o-c-emMM-ffii^m^fcT^ ^^/^^u, 

SA — C^iBlgMS:, ®1, 2lCa^Lfeo 
[0143] 
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1 


2 


3 


1 


2 


3 




HCBN-13 


100 


100 


100 








BR01 








50 


50 


50 


BR11 








50 


50 


50 






0.3 


0.3 


0.3 


0.6 


0.6 


0.6 




0.3 


0.3 


0.3 


0.6 


0.6 


0.6 






22.1 


22.1 


19.0 


20.0 


20.0 


26.5 






1.0 


1.0 


. 1.0 


1.0 


1.0 


1.0 






26.0 


26.0 


27.2 


32.2 


32.2 


29.7 






0,1 


0.1 


0.1 


0.1 


0.1 


0.1 



HC B N- 1 3 

J SR1±$^, C i s 1, 449 6%, 2^---mm (1 0 0°C) ) 

5 3, :0-^i5i':?pMw/Mn 3. 2, M^Ndo 
B R 0 1 

J SR*t$g, C i s 1, 4*9 6%, 2^---^m (ML^^4 ( 1 0 0 1C) ) 
4 4 , ^^*4>^M w/M n 4 . 2 , MMN i , mWiCDm^ 1 5 0 m P a • s o 
B R 1 1 

J SR?±$g, C i s 1, 4S9 6%, A-r.-JteS (M L ( 1 0 0 ) 
4 4 , i^^m^^MwXM n 4 . 1 , M^N 1 , 2 7 0 m P a • s » 

7N°-/\:3|pi^3M-4 0 

B^mn^tmc /1-^=^^-9-3M-4 0 1*4 0%#f?aT'feU, 1 
it --f^JlJi-Ti-.^i/) -3, 3, 5 - h U ^^;i/S/^n^=3p-9'><D|| 
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i^mmmitmtm. 2, 2' -^^i/>tf;^ (4-^5^;i/-6-t-y5^;i/:7 

[0144] 

m2] 









1 


2 


3 


1 


2 


3 






65 


65 




65 


65 


-9-— 'JV8120 


75 






45 






5r-<:fp>6ioop 


25 


35 


35 


25 


35 


35 




20 


20 


20 










2.3 


2^ 


2.2 








^ ^> 1 6 0 


1 













V - ® N a ^ ;t > tfiftl#f o 
V-- U > 8 1 2 0 

^^^uy Q 1 OOP 
J SR m) m:tuy^ ym^n^u^yi;^m-^^:fu^v^nifs^)'7-'o 

[0 14 5] 
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C^3] 









1 


2 


3 


1 


2 


3 


i^— UV7930 


65 


50 






60 


60 


■9— UV6320 


35 


50 






35 


35 








40 








/\-f5^>1706 






40 








HSB1561 






20 
















52 






/\-<5^>1601 








48 






-:i<7U;U9-1 










5 


5 


8SK/<g't7A300 


15 


15 












5 


5 




2 


2 


2 



it- U > 7 9 3 0 
»-U > 6 3 2 0 
/N^ ^ ^> 1 6 0 5 

:t >^ V - (Z) N a >r ^ > tf fa^^o 

706 
H S B 1 5 6 1 

JSR (^) S^T^^S^ICT^ /S&^-r-S^D^y ^^3}<U v-p ::K^i/y:fuy^ 
^s^$:T^yStCJ:y^ffiUfe;!K^hU^n^y^3j<UV-, Cs-EB-Co^ 

/N^ ^ ^> 1 5 5 7 
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;r y V - CD Z n >f ;r > cf flJi^o 

)\A ^ ^> 1 6 0 1 

:t y V - ® N a >r ;r > cfJfOi^o 

— j.^ b;i/9 - 1 

•mM)^^) '^A3 0 0 

Ji^fb^xm (^) $g„ 

[0 14 6] 
[^4] 





A 


B 


C 




432 


398 


432 


VR(%) 


0.81 


0.92 


1.03 


SR(%) 


78.6 


74.5 


78.6 




3 


4 


3 






3.9 


4.1 


3.9 




0.16 


0.19 


0.2 


» 


300 


48 


300 






3.4 


3.8 


3.4 




0.13 


0.18 


0.17 


» 


60 


254 


60 






2.6 


3.2 


2:6 




0.10 


0.16 


0.14 




72 


72 


72 








2.4 








0.12 




» 




24 





VR (%) 

4 7 ai!iE#2 0 0 3 - 3 0 4 4 7 8 9 
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Ki^-t^m^ (%) o 

SR (%) 

m^^i^^m^ (%) o 

[0 14 7] 
[1^5] 









1 


2 


3 


1 


2 


3 




HS(mm) 


36.4 


36.4 


36.4 


36.4 


36.4 


36.4 


SIS (mm) 


4.8 


4.8 


5.3 


4.8 


4.8 


3.5 


4=>MS 


U^(mm) 


1.65 


1.65 


1.65 


1.65 


1.65 


1.65 


fllS(mm) 


51.0 


53.0 


53.0 


51.0 


53.0 


53.0 


*/^- 


H^^Cinm) 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


(g/cm3) 


1.08 


1.08 


1.08 


0.96 


0.99 


0.99 


SIS 


60 


57 


60 


60 


57 


57 




A 


A 


B 


A 


C 


A 




HS(mm) 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


SS(g) 


45.3 


45.3 


45.3 


45.3 


45.3 


45.3 


ffllS (mm) 


3.7 


3.7 


3.9 


3.7 


3.7 


2.8 




tDaS(m/s) 


58.3 


58.4 


58.4 


57.8 


57.9 


58.4 


XtfXrpm) 


2580 


2650 


2550 


2620 


2640 


3000 


+-\'U-(m) 


183.0 


184.0 


183.0 


179.5 


175.0 


183.5 


h— ^^yuCm) 


210.0 


209.5 


210.5 


206.5 


203.5 


207.0 






O 


O 


O 


O 


O 


X 




o 


O 


O 


O 


o 


X 




o 


O 


O 


O 


o 


X 




o 


O 


O 


X 


X 


o 



nr^% (mm) 
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JT^Ig (mm) 

980N (100kg f) mmi^mm(D^mM (mm) SftiSb^o 
fpmmm^ (mm) 

ASTM D-2 2 4 Olcmi^TM^L^^S^HTD^^o 
jtjA — l^.fy (mm) 

(;i<-;i/i51^#-tti|SMMMnT^^) -2lCJ:ymffiLfe 
;!7A-tffl^gg;^ (gXcm^) 

JIS K- 6 7 6 0 {cmDTM^bfec 

ASTM D- 2 2 4 0(C2pl5Ttfl!l^L/fe2/arD?g!;S„ 
(mm) 

(mm) 

#e>tifciJ;v:7;jf-;i/lcMb. 9 8 0N (i0 0Kgf)^mik^^o>mBS. 
(mm) SrltMbfe. 

nm^tyy tm) ^^vx^tig) $:Mv^. K^^TA- (W#1) T^/s^vK^ 

=g-7K-;l/^ct3V^T, rv^^T_t:m#5i&{ci:s K^>rA- (w#i) rx:^/^ 

A : 

X : ^VN 
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rsm^t/y ( m) ^^•v'x^iig) stmw, k^^ta- (w#i) i2^v\^7s 

>^.;h >;^:tf-^yt!^^^?±SJJ TaLTUS NEWINGj ) i: |sI^{cM 5:^7 
If ;i/ :7 ;jf - ;i/ ^ # -5 :i i: *^ 1? ^ 5 c 

[01] 

CBI2] 

^4 tcfei:)-^^'^' >y;i/aB(DBeiSM$:ii0>9t-'5>mB&lifT'fe-2>c 
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ft m m^ia$a;ff^m:^#6T@2 2#7# 

5c i& ^u^;^ h>X7K-^ytt^^^ 



1 



miiE# 200 3. - 3044789 



